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(54) Abstract Title 

A vehicle frame assembly 

(57) A vehicle frame assembly (figure 1) comprises: a first structural member 13 including a body portion 25 
having an end portion 26 secured thereto, where said body portion is formed from a different material to the 
end portion; and a plurality of second structural members 22 that are secured together and are secured to said 
first structural member to form the vehicle frame. The first structural member may be one of several cross 
members, and the second structural members may be longitudinal side rails, where the frame can be either 
separate to, or formed with a vehicle body. The end portions of the cross members may be secured to the side 
rails by magnetic pulse welding or by other methods, and the various parts may be formed from metallic 
materials. The end portions may extend partially or completely through the side rails, and a reinforcing and 
positioning collar (49, figure 4) may be provided. 
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TITLE 

BI-METALLIC STRUCTURAL COMPONENT 
FOR VEHICLE FRAME ASSEMBLY 

5 

BACKGROUND OF THE INVENTION 
This iixvention relates in general to body and frame assemblies for vehicles. In 
particular, thi^ invention relates to an improved structure for a structural c%:>raponent 
for use in such a vehicle body and frame assembly. 
10 Many land vehicles in common use, such as automobiles, vans, and tmcks, 

include a body and frame assembly that is supported upon a plurality of ground- 
engaging wheels by a resilient suspension system. The structures of known oody and 
frame assemblies can be divided into two general categories, namely, separate and 
unitized. In a typical separate body and frame assembly, the structural components of 
15 the body portion and the frame portion of the vehicle are separate and independent 
from one another. When assembled, the frame portion of the assembly is resihently 
supported upon the vehicle wheels by the suspension system and serves as a platform 
upon which the body portion of the assembly and other components of the vehicle can 
be moxmted. Separate body and frame assemblies of this general type are found in 
20 most older vehicles, but remain in common use today for many relatively large or 
specialized use modem vehicles, such as large vans, sport utility vehicles, and trucks. 
In a typical unitized body and frame assembly, the structural components of the body 
portion and the frame portion are combined into an integral unit that is resiliently 
supported upon the vehicle wheels by the suspension system. Unitized body and 
25 frame assemblies of this general type are found in many relatively small modem 
vehicles, such as automobiles andminivans. 

As mentioned above, each of these body and frame assemblies is composed of a 
plurality of individual structural components that are secured together. In the past, 
each of these stmctural components has been formed from a single piece of metallic 
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material, and all of the structural components have been formed j&rom the same 
metallic material. Steel has traditionally been the preferred metallic material for 
manufacturing all of such stmctural components because of its relatively high strength, 
relatively low cost, and ease of manufacture. Also, when all of the structural 
components are formed from the same or similar metallic materials, it is relatively 
easy to secure them together using conventional welding techniques, which usually 
involve the appUcation of heat to localized areas of two metallic members so as to 
cause a coalescence of the two metallic members. 

More recently, however, it has been found desirable to form some of the 
structural components from a first metalUc material and others of the structural 
components from a second metallic material. For example, in a ladder frame type of 
vehicle frame assembly, the side rails can be formed from steel, while the cross 
members can be formed from alimiinum or magnesium. The use of such alternative 
metallic materials to form some of the structural components is desirable because it 
can significantly reduce the overall weight of the vehicle body and frame assembly. 
Unfortunately, conventional welding techniques are not well suited for securing 
together components that are formed from dissimilar metallic materials. Magnetic 
pulse welding is a process that can be used to secure together the structural 
components that are formed from dissimilar metallic materials. Although magnetic 
pulse welding is an effective method for securing such stmctural components together 
in a manufacturing facility, it would be relatively difficult to perform such an 
operation elsewhere, such as in a small repair shop if a portion of the vehicle frame 
assembly was damaged and required replacement. Thus, it would be desirable to 
provide an improved stracture for a structural component, such as for use in a vehicle 
body and frame assembly, that addresses both concerns of weight reduction and ease 
of securement. 



SUMMARY OF THE IhA^NTION 

This invention relates to an improved structure for a structural component for 
use in a vehicle body and frame assembly. The vehicle body and frame assembly can 
be a ladder frame assembly including a pair of longitudinally extending side rails 
having a plurality of transverse cross members extending therebetween. The cross 
member is a multiple piece structure, including a central portion having a pair of end 
portions secured thereto. The central portion of the cross member is preferably formed 
^rom a first metallic material, while the end portions are pref erably both formed from a 
second metallic material. The end portions of the cross member are preferably formed 
from the same metallic material as the respective side rails to which they are secured. 
The end portions of the cross member can be secured to the ends of the central portion 
by any desired process, such as by magnetic pulse welding. Similarly, the end portions 
of the cross member can be secured to tiie side rails by any desired process, such as by 
magnetic pulse welding or by conventional welding. The end portions of the cross 
member can extend either partially or completely through the respective side rails. If 
desired, a reinforcing and positioning collar can be secured to the end portions of the 
cross member adjacent to each of the side rails. 

Various objects and advantages of this invention will become apparent to those ^ 
skilled in the art from the following detailed description of the preferred embodiments, 
when read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic perspective view of a first embodiment of a vehicle body 
and frame assembly including a pair of side rails having a plurality of cross members 
manufactured in accordance with this invention extending therebetween. 

Fig. 2 is an enlarged sectional elevational view of portions of the two side rails 
and one of the cross members taken along line 2-2 of Fig. 1 . 



Fig. 3 is a schematic perspective view of a second embodiment of a vehicle 
body and frame assembly including a pair of side rails having a plurality of cross 
members manufactured in accordance with this invention extending therebetween. 

Fig. 4 is an enlarged sectional elevational view of portions of one of the side 
5 rails and one of the cross members taken along line 4-4 of Fig. 3. 

Fig. 5 is an enlarged sectional elevational view similar to Fig. 4 showing a tlurd 
embodiment of one of the side rails and one of the cross members. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
10 Referring now to the drawings, there is illustrated in Fig. 1 a first embodiment 

of a vehicular body and frame assembly, indicated generally at 10, in accordance with 
this invention. The illustrated vehicular body and frame assembly 10 is a ladder fram? 
type of vehicle frame assembly. However, it will be appreciated that the apparatus and 
method of this embodiment of the invention may be utilized in the manufacture of any 
15 type of vehicle body and frame asseiffbly, such as a unitized type of body and frame 
assembly where the structural components of the body portion and the frame portion 
are combined into an integral unit, as discussed above. 

The illustrated vehicular body and frame assembly 10 includes a pair of 
longitudinally extending side rails, indicated generally at 11 and 12, having a plurality 
20 of transverse cross members, indicated generally at 13, 14, and 15, extending 

therebetween. The side rails 1 1 and 12 extend longitudinally along the length of the 
assembly 10 and are generally parallel to one another. Each of the illustrated side rails 
1 1 and 12 is formed from a single, unitary member that extends along the entire length 
of the assembly 10, However, it will be appreciated that the side rails 1 1 and 12 may 
25 extend for only a portion of the length of the frame assembly 10, Altematively, either 
or both of the side rails 1 1 and 12 may be formed from two or more individual side rail 
sections that are welded or secured together in any manner to form the side rails 1 1 
and 12. The illustrated side rails 1 1 and 12 are formed from open chaimel stmctural 
members having a cross sectional shape that is generally C-shaped. However, the side 
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rails 1 1 and 12 maybe formed having any desired cross sectional shape. Furthermore, 
as will become apparent below, the side rails 1 1 and 12 may alternatively be formed 
from closed channel structural members having any desired cross sectional shape. The 
side rails 1 1 and 12 may be formed from any desired material or group of materials. 
5 The cross members 13, 14, and 15 extend generally perpendicular to the side 

rails 1 1 and 12. The cross members 13, 14, and 15 are spaced apart from one another 
along the length of the assembly 10. The ends of the cross members 13, 14, and 15 are 
secured to the side rails 1 1 and 12 at respective joints in a manner that will be 
described in detail below. When secured to the side rails 1 1 and 12, the cross 
10 members 13, 14, and 15 provide desired rigidity to the assembly 10. Although three 
cross members 13, 14, and 15 are shown in Fig. 1, it will be appreciated that a greater 
or lesser number of such cross members 13, 14, and 15 may be provided if desired. 
The illustrated cross members 13, 14, and 15 are formed from closed channel 
structural members having a generally circular cross sectional shape. However, the 
15 cross members 13, 14, and 15 may be formed having any desired cross sectional shape 
and may, if desired, be from open channel structural members. 

Referring now to Fig. 2, there is illustrated an enlarged sectional elevational 
view of portions of the two side rails 1 1 and 12 and one of the cross members 13 of 
the ladder frame assembly 10. The side rail 1 1 includes a central web 21 having upper 
20 and lower flanges 22 and 23 extending therefrom. A portion of the web 21 is 

defomied inwardly to define a mounting projection 24. In the illustrated embodiment, 
the mounting projection 24 is generally hollow and cylindrical in shape, corresponding 
to the generally cylindrical shape of the end of the cross member 13. However, it will 
be appreciated that the mounting projection 24 and the end of the cross member 13 
25 may be formed having any desired shapes. The other side rail 12 is formed in a similar 
manner (although such is not required), and like reference numbers are used in Fig. 2 
to indicate similar structures. As will be explained in greater detail below, the 
mounting projections 24 are sized to receive respective ends of the cross member 13 
therein to form a joint between the cross member 13 and each of the side rails 1 1 and 

5 



RNSDnnin:<6R 23a65a8A I > 



12. Although this invention will be described and illustrated in the context of the 
multiple piece cross member 13 being secured to the side rails 1 1 and 12 of the 
illustrated ladder type vehicle frame assembly 10, it will be appreciated that this 
invention can be used to form any type of structural member for use in any type of 
vehicle frame assembly 10. 

The illustrated cross member 13 (which is intended to be representative of any 
or all of the cross members 13, 14, and 15) is a multiple piece stracture, including a 
central body portion 25 having a pair of end portions 26 secured thereto. In the 
illustrated embodiment, the central portion 25 is relatively long in comparison with the 
lengths of the end portions 26. For example, the illustrated central portion 25 of the 
cross member 13 extends most of the length thereof between the two side rails 1 1 and 
12, However, this invention contemplates that the central portion 25 and each of the 
end portions 26 of the cross member 13 can have any desired relative lengths. The 
central portion 25 of the cross member 13 is preferably formed from a first metallic 
material, while the end portions 26 are preferably both formed from a second metallic 
material. Also, it is preferable that the end portions 26 of the cross member 33 be 
formed from the same metallic material as the respective side rails 1 1 and 12 to which 
they are secured. For example, if the side rails 1 1 and 12 of vehicle frame assembly 
10 are formed from steel, then the end portions 26 of the cross member 13 can also be 
formed from steel, while the central portion 26 of the cross member 13 can be formed 
from aluminum or magnesium. However, it will be appreciated that the side rails 1 1 
and 12, the central portion 25 of the cross member 13, and each of the end portions 26 
of the cross member can be formed from any desired material or materials. 

The end portions 26 of the cross member 13 can be secured to the ends of the 
central portion 25 by any desired process. For example, a magnetic pulse welding 
process can be used to secure the end portions 26 to the central portion 25 to form the 
cross member 13. This can be accomplished by initially orienting each of the ends of 
the central portion 25 in a co-axially overlapping relationship respectively with each of 
the end portions 26, leaving a predetermined annular clearance therebetween. Then, a 



conventional electrical inductor (not shown) is provided concentrically about or within 
the co-axially overlapping portions of the ends of the centi al portion 25 and the 
associated end portions 26. The inductor is energized in a known manner to generate a 
magnetic field that either collapses the outer member inwardly into engagement with 
5 the inner member or expands the inner member outwardly into engagement with the 
outer member. In either event, tne high velocity impact of the ends of the central 
portion 25 with each of the end portions 26, as well as the large pressures exerted 
thereon, cause them to become prtrmanently joined together to form the cross member 
13. 

10 Thereafter, the cross member 13 is secured to the side rails 1 1 and 12 by any 

desired process. For example, the same magnetic pulse welding process described 
above can be used to respectively secure the end portions 26 of the cross member 13 to 
the mounting portions 24 of the side rails 1 1 and 12, Alternatively, a conventional 
welding process can be used to secure the end portions 26 of the cross member 13 to 

15 the mounting portions 24 of the side rails 11 and 12. Such a conventional welding 
process (which, as described above, usually involves the application of heat to 
localized areas of the two metallic members so as to cause a coalescence of the two 
metallic members) would be most feasible when the end portions 26 of the cross 
member 13 are formed from the same or similar metallic materials as the side rails 1 1 

20 and 12. Thus, it can be seen that the cross member 13 of this invention is well suited 
for use as an aftermarket product that can be connected to the side rails 1 1 and 1 2 
using conventional welding techniques to repair the vehicle frame assembly 10. 

Referring now to Fig. 3, there is schematically illustrated a second embodiment 
of a vehicle body and frame assembly, indicated generally at 30, that has been 

25 manufactured in accordance with the apparatus and method of this invention. The 
illustrated vehicle body and frame assembly 30 is also a ladder frame assembly. 
However, it will be appreciated that the apparatus and method of this embodiment of 
the invention may also be utilized in the manufacture of any type of vehicle body and 
frame assembly, such as a unitized body and frame assembly where the stmctural 
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components of the body portion and the frame portion are combined into an integral 
unit, as discussed above. 

The illustrated ladder frame assembly 30 includes a pair of longitudinally 
extending side rails, indicated generally at 3 1 and 32, having a plurality of transverse 
5 cross members, indicated generally at 33, 34, and 35, extending therebetween. The 
side rails 31 and 32 extend longitudinally along the length of the assembly 30 and are 
generally parallel to one another. Each of the illustrated side rails 3 1 and 32 is formed 
from a single, unitary member that extends along the ennre length of the assembly 30. 
However, it will be appreciated that the side rails 3 1 and 32 may extend for only a 
10 portion of the length of the frame assembly 30. Alternatively, either or both of the 
side rails 31 and 32 may be formed from two or more individual side rail sections that 
. are welded or secured together in any manner to form the side rails 31 and 32. The 
illustrated side rails 31 and 32 are formed from closed channel stmctural members 
having a cross sectional shape that is generally rectangular. However, the side rails 3 1 
15 and 32 may be formed having any desired cross sectional shape. Furthermore, the side 
rails 31 and 32 may be formed from open channel structural members having any 
desired cross sectional shape. The side rails 31 and 32 may be formed from any 
desired material or group of materials. 

The cross members 33, 34, and 35 extend generally perpendicular to the side 
20 rails 31 and 32. The cross members 33, 34, and 35 are spaced apart from one another 
along the length of the assembly 30. The ends of the cross members 33, 34, and 35 are 
secured to the side rails 3 1 and 32 at respective joints in a manner that will be 
described in detail below. When secured to the side rails 3 1 and 32, the cross 
members 33, 34, and 35 provide desired rigidity to the assembly 30. Although three 
25 cross members 33, 34, and 35 are shown in Fig. 3, it will be appreciated that a greater 
or lesser nimiber of such cross members 33, 34, and 35 may be provided if desired. 
The illustrated cross members 33, 34, and 35 are fr>Tmed from closed channel 
structural members having a generally circular cross sectional shape. However, the 
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cross members 33, 34, and 35 may be fomied having any desired cross sectional shape 
and may, if desired, be from open channel structural members. 

Referring now to Fig. 4, there is illustrated an enlarged sectional elevational 
view of portions of one of the side rails 31 and one of the cross members 33 of the 

5 ladder frame assembly 30. The side rail 31 is a closed charmel structural member that 
includes a pair of side walls 41 and 42 having upper and lower end walls 43 and 44 
extending therebe^veen. A portion of the side wall 41 is deformed inwardly to 
provide an opening defining a first mounting projection 45. Similarly, a portion of the 
side wall 42 is deformed inwardly to provide an opening defining a second mounting 

10 projection 46. In the illustrated embodiment, the mounting projections 45 and 46 are 
both generally hollow and cylindrical in shape, corresponding to the generally 
cylindrical shape of the end of the cross member 33. However, it will be appreciated 
that the mounting projections 45 and 46 and the end of the cross member 33 may be 
formed having any desired shapes. The other side rail 32 is formed in a similar 

15 manner (although such is not required). As will be explained in greater detail below, 
the mounting projections 45 and 46 are sized to receive one end of the cross member 
33 therein to form a joint between the cross member 33 and the side rail 31. As 
discussed above, this invention can be used to form any type of structural member for 
use in any type of vehicle frame assembly 30, 

20 The illustrated cross member 33 (which is intended to be representative of any 

or all of the cross members 33, 34, and 35) is a multiple piece structure, including a 
central portion 47 having a pair of end portions 48 (only one is illustrated) secured 
thereto. In the illustrated embodiment, the central portion 47 is relatively long in 
comparison with the lengths of the end portions 48. For example, the illustrated 

25 central portion 47 of the cross member 33 extends most of the length thereof between 
the two side rails 31 and 32. However, this invention contemplates that the central 
portion 47 and each of the end portions 48 of the cross member 33 can have any • 
desired relative lengths. The central portion 47 of the cross member 33 is preferably 
formed from a first metallic material, while the end portions 48 are preferably both 
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formed from a second metallic material. Also, it is preferable that the end portions 48 
of the cross member 33 are formed from the same metallic material as the respective 
side rails 3 1 and 32 to which they are secured. For example, if the side rails 3 1 and 32 
of vehicle frame assembly 30 are formed from steel, then the end portions 48 of the 
5 cross member 33 can also be formed from steel, while the central portion 47 of the 
cross member 33 can be formed from aluminum. However, it will be appreciated that 
the side rails 31 and 32, the central portion 47 of the cross member 33, and each of the 
end portions 48 of the cross member can be formed from any desired matadal or 
materials. The end portions 48 of the cross member 33 can be secxu^d to ihe ends of 
10 the central portion 47 by any desired process. For example, a magnetic pulse welding 
process can be used to secure the end portions 48 to the central portion 47 to form the 
cross member 33. This can be accomplished in the same manner as described above. 

In the embodiment illustrated in Fig. 4, the length of the end portion 48 is 
greater than the width of the side rail 3 1 (i.e., the distance between the side walls 41 
15 and 42). Thus, both ends of the end portion 48 extend through and are disposed 
adjacent to the side walls 41 and 42 of the side rail 3 1 . The end portion 48 (and, 
tinerefore, the cross member 33) can be secured to the side walls 41 and 42 of the side 
rail 31 by any desired process. For example, the same magnetic pulse welding process 
described above can be used to secure the ends of the end portion 48 of the cross 
20 member 33 to the mounting portions 45 and 46 of the side rail 3 1. Alternatively, a 
conventional welding process can be used to secure the ends of the end portion 48 of 
the cross member 33 to the mounting portions 45 and 46 of the side rail 31 . 

If desired, a reinforcing and positioning collar 49 can be secured to the end 
portion 48 of the cross member 33 before the end portion 48 is secured to the side rail 
25 31. The illustrated reinforcing and positioning collar 49 is generally annular in shape, 
extending completely about the end portion 48 of the cross member 33. However, the 
reinforcing and positioning collar 49 can be formed having any desired shape. The 
reinforcing and positioning collar 49 can be secured to the end portion 48 of the cross 
member 31 by any desired process. For example, the same magnetic pulse welding 
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process described above can be used to secure the reinforcing and positioning collar 
49 to the end portion 48 of the cross member 33. Alternatively, a conventional 
welding process can be used to secure the reinforcing and positioning collar 49 to the 
end portion 48 of the cross member 33. The reinforcing and positioning collar 49 

5 provides a positive stop when inserting the end portion 48 of the cross member 3 1 
through the side rail 3 1 for securement thereto. Thus, the reinforcing and positioning 
collar 49 provides a quick and easy mechanism for precisely positioning the cross 
member 33 relative to the side rail 31 prior to securement in the manner described 
above. The reinforcing and positioning collar 49 also provides lateral support of the 

10 side rail 31 by the cross member 33. The reinforcing and positioning collar 49 can, if 
desired, be secured directly to the side wall 42 of the side rail 3 1 by any desired 
process, such as by a conventional welding process. 

Referring now to Fig. 5, there is illustrated an enlarged sectional elevational 
view of a fixrther embodiment of a portion of a vehicle frame assembly, indicated 

15 generally at 30', including a side rail 3 1 ' and a cross member 33 \ The side rail 31' 

and the cross member 33' are, in large measure, similar to the side rail 3 1 and the cross 
member 33 described above in connection with Figs. 3 and 4, and like reference 
numbers are used to indicate similar stmctures. In the embodiment illustrated in Fig. 
5, however, the length of the end portion 48' is less than the width of the side rail 3 1 ' 

20 (i.e., the distance between the side walls 41' and 42'). Thus, only one end of the end 
portion 48' extends through and is disposed adjacent to the side wall 41' of the side 
rail 31'. The one end of the end portion 48' can be secured to the side wall 42' of the 
side rail 31 ' by any desired process, such as by a conventional welding process. 

If desired, a reinforcing and positioning collar 49' can be secured to the end of 

25 the cross member 33' before the end portion 48' is secured to the side rail 31'. The 
illustrated reinforcing and positioning collar 49' is generally annular in shape, 
extending completely about the end of the cross member 33'. However, the 
reinforcing and positioning collar 49' can be formed having any desired shape. The 
reinforcing and positioning collar 49' can be secured to the end of the cross member 
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3 r by any desired process. For example, the same magnetic pulse welding process 
described above can be used to secure the reinforcing and positioning collar 49' to the 
end of the cross member 33 \ The reinforcing and positioning collar 49' provides a 
positive stop when inserting the end portion 48' of the cross member 3 1 ' through the 

5 side rail 3 T for securement thereto. Thus, the reinforcing and positioning collar 49' 
provides a quick and easy mechanism for precisely positioning the cross member 33' 
relative to the side rail 3 1 ' prior to securement in the manner described above. The 
reinforcing and positioning collar 49' also provides lateral support of the side rail 31' 
by the cross member 33'. The reinforcing and positioning collar 49' can, if desired, be 

10 secured directly to the side wall 42' of the side rail 3 1' by any desired process. 

In accordance with the provisions of the patent statutes, the principle and mode 
of operation of this invention have been explained and illustrated in its preferred 
embodiments. However, it must be understood that this invention may be practiced 
otherwise than as specifically explained and illustrated without departing from its 

15 spirit or scope. 
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What is claimed is: 

1 . A vehicle frame assembly comprising: 

a first structural member including a body portion having an end portion 
secured thereto, said body portion being formed from a first material and said end 
portion being formed from a second material that is different from said first material; 
and 

a pluraUty of second structural members that are secured together and are 
secured to said first structural member to form a vehicle frame assembly, 

2. The vehicle frame assembly defined in Claim 1 wherein said first 
structural member includes a body portion having first and second end portions 
secured thereto, said body portion being formed from said first material and said end 
portions being formed from said second material. 

3. The vehicle frame assembly defined in Claim 2 wherein said plurality of 
second structural members are secured together and are secured to said end portions of 
said first structural member to form the vehicle frame assembly. 

4. The vehicle frame assembly defined in Claim 1 wherein one of said 
plurality of second structural members has a mounting projection formed thereon, and 
wherein said end portion of said first structural member is secured to said mounting 
portion. 

5. The vehicle frame assembly defined in Claim 2 wherein two of said 
plurahty of second structural members each have a mounting projection formed 
thereon, and wherein said end portions of said first structural member are respectively 
secured to said mounting portions. 
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6. The vehicle frame assembly defined in Claim 5 wherein said two of said 
plurality of second structural members are side rails and wherein said first stmctural 
member is a cross member in a ladder frame type of vehicle frame assembly. 

5 7. The vehicle frame assembly defined in Claim 1 wherein said body 

portion and said end portion of said first structural member are secured together by 
magnetic pulse welding. 

8. The vehicle frame assembly defined in Claim 1 wherein said end portion 
10 of said first stmctural member is secured to one of said plurality of second structural 

members by magnetic pulse welding. 

9. The vehicle frame assembly defined in Claim 1 wherein said body 
portion of said first structural member is secured to one of said plurality of second 
structural members by magnetic pulse welding, and wherein said end portion of said 
first structural member is secured to said one of said plurality of second structural 
members by magnetic pulse welding. 

10- The vehicle frame assembly defined in Claim 1 further including a collar 
that is secured to said end portion of said first stmctural member, wherein said collar is 
secured to one of said plurality of second stmctural members. 



15 
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